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Abstract of JP2003101409 

PROBLEM TO BE SOLVED: To provide a delay- 
locked loop (DLL) circuit and a semiconductor 
integrated circuit for reducing power 
consumption. SOLUTION: This device is 
provided with a DLL circuit 2 equipped with delay 
circuits 21 and 22 for inputting and delaying a 
frequency dividing clock CLK2 outputted from a 
frequency dividing circuit 6, a phase detector 23 
and a counter 24 and a DLL circuit 3 equipped 
with delay circuits 31 and 32 for inputting and 
delaying the frequency dividing clock CLK2, 
phase detector 33, with which a phase difference 
between the output CLK1 of an input buffer and 
the output of a buffer 38 is detected, provided 
with multiplexer 35A, dummy multiplexer 36, 
dummy buffer 37 and dummy buffer 38 for 
inputting output OUTR and OUTF of the delay 
circuits 31 and 32 and outputting a signal 
CLKOE, with which rising and falling are 
specified with rising of OUTR and OUTF and 
rising and falling are specified with falling of 
OUTR and OUTF, and counter 34 for outputting a 
signal for switching the output tap of the delay 
circuits 31 and 32 corresponding to the output of 
the phase detector 33. 
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A'77r37fc, HI)*- FT'ftSSfl*:? n 7 ? RC 
LK, RCLKB$rA^)LT#fflc0^O7^fi#CLK 
FBIfcfflaU ATVW^r 1 fcRttHElftn**? 
S^5-OA- 77r 3 8i:, A^A'y7r lOtli^fi-f 
C L K 1 k y 5-OA'.y 7 r 3 8 OtUTlfi-tC L K F B 
Ifc£A?jU ZtihcOiU^C LKlfcCLKFB I CO 

(jffl^^^aj-rsfiffi«!»^3 3 k . mm*a%3 3x- 
mmmmzx<o. mm*-, wiwtw 77 

?XW;y**7>Y-tl**?v?34k. *«*.tv> 

l. yS.-WV+rVW (MUX) 3 6<4. Hig 
hK/P ( VDDlffi) tLowW (VSSUffi) 
*>B5SI*T-*fcLTA:>JU d*>3 A 
AS<l*S#CLKOEt»Rf|#i:LT. SttRfii^t 

[0006] ;cODLL3AtCfe^T, WUyrl 
O&lJfa y^fl-fCLKli:. rS-<7)y<77T38 
<7>aj^fi^CLKFBIO(4W-Sttl)J:3C 

r*>«»*.*«ff*»hx, tossBffiitfiiflSStu 01 

9<?)^^ 5yy0l^^-i-DlC, DDR-SDRAMO 
tb^fl#DQj(4. ?D7^CLKKn7? (|5|Jt8)t 
•i.. 

[0 007] 01 9fc«8W*i:. fi^-CLKOEOil 

*>±* { 0o^^f 5y/(4. A^'77rl^tliyi?07 

1 <0SSE«l9t d (0 1 90^1 ( 1 ) ) . 

v;l/f-rU71f3 6, A*y7r3 7> 3 &<0*:fr.?ti<?> 
MffltifiSl* t d 3 , td2. td lfcU fl^-CLKF 
B I«i*)B^l7yli fi#CLK0EO4*>±# 
O<0^"f $y^*^. v;Wf-7-U^D-3 6, A 7 7t3 
7 , 3 80Sg^$rjDWL?t^t d 1 + 1 d 2 + 1 
d33Sh.i (01 9t>m (3) ) . 
[0008] fl^CLKFB I <04*>±3&«0<0^>f 5> 
^4, m&com^CLKFBlcOTtk^'y^^ y^C 
L K 4 0 t 1 O 7 ? C L K 1 COtLhiJ^ 

frhAJlrt-yVr l<0S®B*iat d l#SiXTV>!,) t 
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&mz % l^CLKFB I<04*>±#>)C9:M 
ti, tCK+td lksfir*. 

[0009] Ifctf-oX. ?n7^CLK0E(7)4U 

#9x7 sy^li, 

tCK + tdl - (tdl + td2 + td3)=tCK 
-td2-td3 

[00 10] v^7-W^-9-4S:S*t^r-^aiW5 
SMSffifcfcWC. ft^-CLKOE<Oi^±*«0X-yy*> 

t<o-7^7-vj?i?-4<oai^^-c-cof£j)»asti#ra«it d 

frh (019<O*it8 (4) ) . T-^aj*«^DQjO 

(tCK-td2-td3) +td3+td2=tCK 
■ftchh. ?a7?CLKC04*>±#9 (707^ 

y/wt-srr*. 

[00 11] fflmzlX. {f^CLKOE<04VF#9 

i 0>±*>tw o ^semK 3 1 comsws t d o m 

tlh (019O&& (2) ) . <1#CLKFB I<0i:% 

ov?cLKiow*«$}*fvo*4 < a 1 90*11 

(5) ) . {I#CLK0EO4VF#vX7V f T\ i^co 

^D7^CLKc7)4*>T* { 0c7)^-f S>-^ ( CLKBO 
4*>±*<D) fcHJMLTfT*>*i*. Wl SliZfrrmm 
DLL 3 A(i, AJ)?Vv7t&tlT-?bnmm 

&Lxmmzit&mz'*><o . r Atti^ffl<SD ll j t 

[00 12] fc.I$t\ DDR-II-SDRAMOttEl 
T'Ji. ?Q7?)Hj!!38:2 0 0~3 0 0MHz (r-^K 
301844 00-6 0 0Mbps) fcXlzKtCfti. 
^^Unyho-^^Sl^-yy^iOTtrt, A?)? 
n??CLKfc*tl,T, 0S< 1 8 0*^)#tlSKEffl8 
"t£tt$(Duty Cycle Correctio 
n:fi-f ^t'f^l/^xgy, fDCCjtt 
B&ffiSfU.) *«tJtH3ivCH*. 

[00 1 33 DDR-II-SDRAMft&ODLLte, 

y (01 8<D3 1 CtflS) 1 8 0" (SiRfflo 

y3 2k. 180' ffifflH£j£ffl02#?) 
r-f M V2 1 . 2 2<7)|f43|«0T-( yf 
ttfiicStLS. tfcfcfc. tCK/2£ji£fflc7)DLL2B 

A^»®ffl^DLL3B^ffl^.TV^. 
[0014] 020 Sr#gg-fSk. tCK/2£j£ffl<0 
D L L 2 B(i, ?D y^ff^CLK, CLKB£A7rt 
h TJjrtv 7 t 1 frh ? D «y ?ft*§-C L K 1 £ ATI t 

Ls &jj?v7*mtzzkx\ toummmm 



ssiuss 2 i frbcomm^c l k h f £ ati 1 1 . as 

U?vTimihZkX\ tJMjfl»CLKFBH0>a 

wm#*ix&&b ztihwmm 2 1 . ?n.y?© 

■f C L K 1 fc 2 20ffi^fl^C L K F B H t Sr 
ATlL. fi-fCLKlfcCLKFBHOfflfflSSS*tat 

«{flflttntt 23 1. mmn® 2 3 atiffltuKtimt: 

V>ht&W>?24b. tfltt, (iffi1Ma»2 3ic 
A?J$Jti>fi^CLKFBHi:, ff^CLKl (ft^C 
LKF B Htf£j£3ftfcC LK 1 0 if&9 

1M7/K9CLK1 ; ^D>y^CLKtf0^O>y^^<i 

t c k ) <o4*>±# 0 co^-f 5 y :/#-8rt £ J -St. 

as0852 1 fcjUEiiiK2 2coaj^j^ vrwmzix 

lfctdjiffiStf, aJB3W2 2-«<<>fctdaES* 
fcfl-fCLKFBH^4^±*«0^W 5y*W. fflffl 
#CLK 1 <O4t»±*«0<O^-f S ^tHWiW, 
td+td=tCK 

fc&v\ ifUy, SJSH18&2K 2 2<OSS^ratd 

a. 

td=tCK/2 

fc$r&. tCK/2£&fflcODLL2B*>£>tf};)j$fl.6 
^O7^ft^CLKHF<04*>J:*50<7)^-f $y:7"li, 
?n7?ft^CLK104^±* { DO:M Sy;/;*^ 
?n??JS»ltCKtf>2a<01#a*U 180-fflfflH 

[00 15] *fcAfflMMUf!*>DLL3Btt, A*>< 
777 1 C0&j)X'h& 9 D 7 *fl»C LK 1 £A73fc 
L, aS7J*77-H0#Je.££fcT\ ffi*fI*?OUTR?) 

a««fii*«neettfc $ix&a3ii5i?&3 it. ssiuis 

2 1<Diii?3fi-fCLKHF$rA?JtL» HJ^^vT^ 

t $itSS®lfIK3 2 t . aSBIMO 1 . 3 2<0{il^O 
UTR, OUTF^ATJL. fi-^OUTR. OUTFC9 
4*>±* { •) >f 5 V J VVX<r>tLJb±.tf 0 X 7 y 
t4^T* < 0«^'[ S y/3WWgS*l*as*tt^ CLK 

oE£ai^-rsv;kf-ru^^ (mux) 3 5Bt, v 

(MUX) 35Bc7)aj*ft-fCLKOE 
(T-?tli:WB707?) *3!«fi#f:L-CA*tU. 
^Dy^CLK^l^Oyn-f^Ji/lO, ZO^T 
-9*mW&ft*h'7)\>1r-r\'91r (MUX) 4t. V 
;Uf-7V^-t (MUX) 40fcW}£A;>]L. fl^DQj 
tUTfl}*-r*aj*/<>y7r5i:, V^f-7'W^^ (M 
UX) 3 5BcOJii?3(I^CLKOES:A^L. V;kf-7" 

u^-t4i:R-<oag^iasr*-ri)r5-w7/H-ru 

^U- (MUX) 36t, 7^fTl/?t (MUX) 36 
O^SrA75L. fflfflfl-^RCLK, RCLKBfcflWj 

77r37t, ffli!fRCLK > RCLKB£A?J 
Ls *fflc0ft^CLKFBI*a3^L, A^7 7t1 
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X^-yyr KOHttlff^CLKl k^S-OA'7 
7r3 8tf)tWjfl»CLKFB I k£A*U WCL 
K 1 kCLKFB I «DftfflH£&a5-t& ftffltW 3 3 

k, mmm33mj)izx*)7v7x\3.y*>>w 
x\ wmm i , 3 2cr>imf)? vy<?>m&tmt> 

(MUX) 3 6te, H i ghtLow^H^ffiSrf-^ 
kLTA?JU ^Od^O-tf*, A*)$*Ufi^C L 

[00 1 6] 02 Hi, H2 0fc*LfcHHW)^-f 5^ 

02 0fc*LfcBII«*M£OVvciJSW"*. WJ'<» 
7rl«0^CLKlSrA^-rSSSIl]»3 1li, ?Q 
•y^lfCLKlt B#^td03ffii$^fi^OUT 
RSraj^-fS (02 1O*f» (2) #88) . ?n7?ft 
■5f-CLKl£tCK/2 (02 10*15 ( 1 ) *flg) M 

^CLKHFSr, t d OSgStffcfi^OUTFfcffifl 
L (02 0O*H ( 3 ) ) , 7-9-3 5 BOttt 

TJ^CLKOEte, fi#cOOUTR^A<=>±A<0T'H 
i ghKW:i*>iA") (0200*81 (4) ) , ft 

#OUTFO£^±*<9T'Lowb'<.A'k&.S> (02 0 

OAH ( 5 ) ) . 

[0017] V/l^rp?-t4(cfcltl>T-?OjMiR 
te, fl^CLKOE<04fe±**OX.y^tifeT* $, 9X 

S<T)&-y)*A SV^li, ?n-y?^#CLK<»jtC 
KO 1 /2JWIMlffiTff***l* . i<oiifftcov^RW 

[00 18] 7;H-7V?-t3 5B*^tW}$*l.?>, r 

SII3IB3 loaSEtiiat d0fc'ttSiSL-C&^±tf 9 
(OUTRO^±#*vO:M S^) , 
t dO + tCK/2-t dO=tCK/2 
WVUXmitti. ft^CLKOEOiVF^OO? 
4 SVT'tt. AM777l»HJ^D .y^CLKlO 
&*>±#DX.yv*>£>. 
tCK/2+td 0 

0:M SVT'k&S ( OUT FOi^-L^OO^ $>< 
/) . 

[00 1 9] -7/l/f-rU71f3 6, a' 7 7t3 7. 38 
*HHMffl|fctd3. td2, tdlkt, f|#CLK 
FBI c7)4*> _L# 0 X 'y i^ti , fi-^CLK0EC0i*>± 
#9xyi/'a>iS>, ^f-rU^-9-36, A' 7 7T37, 
3 8<0JSE^IB|*»II»Ln:^iat dl + td2 + td3 
SJlTV** (02OO*& (6) ) . 

[00 2 0] ft-f CLKFB I Oi.*>_kA<90*M 5> 



^<7)(I-fCLKFBI(7)7Cfc=5:-57t7n-y7C 

LK«fc9i, n^fMk (02OTli3lM?;H£) 

0?07?CLK104^±#90:M 

L, C LK Hi, ?Ov?CLKOlM:yVWO|S&l$£ 

36»feA*^-y7rl»aSB«Btdl^HWi*CV^) k 

CLKOi^±#90:M S^S^ik LT, fl^C 
LKFB 1 Oi^ltfOO*'* 5 y/li, 
ntCK+td 1 
kfr&. 

[002 1 3 U^ot, ?P7?CLKOE«i%J: 
#0O:M 5>^{i, 

ntCK+tdl-(tdl+td2+td3)=nt 
CK-td2-td3 

[ 0 0 2 2 ] ^f-TWIM fcHaWrf-^Htfje 
«H»C*JV^T. CLKOEOfc^ttfOXy^'rt^O 
V^f-7'V7-9-40aJ7]at'WfE«a®^»it d 3, 
ifrjj/^y 7 r 5<0ft»SffiiBHSI# t d 2X'ht 1 k#>4> 

(020(0*18 (7) ) , »lW-?-^ffl*ffl#DQJ 

(ntCK-td2-td3)+td3+td2=nt 
CK 

£ (?Oy?CLKOi*>±#9) k, T-^HiTJfi^ 

[00 23] *fcfi#CLKOEOA , feTa tl 3tf>M 5 
f^i, -eoi* > ±^0X7^A>'otCK/2jI^-Ct5 
0, fI^CLK0EOA*jT#9O:M SyT'Ji, 
ntCK+tdl-(tdl+td2+td3)+tC 
K/2=ntCK-td2-td 3+tCK/2 
k&S. 

[ 0 0 2 4 ] v/H-ru^lM Srigi UcT-^tiiTJfs 
«H»K*J^T. CLKOEOftVFA ? 9x-yx>£><7) 
£*S£ii$l8Ri t d 3 , A'-y 7 r 5 OftOSKlffil 
#td2TA*Ck3&»4> (02 00*$ (9) ) , SS2 
<of- 7 U1*«#D Q j oSWj 7 -f 5 v^i , 

(ntCK-td2-td3+tCK/2) +td3+ 

td2=ntCK+tCK/2 

k&9, Ltztf->X, *2*>T-*SWj[i#DQj«oai 

mm&frt>. tcK/2<r)f4 s^k**. 

[0025] JJlhfc J: 0,021 fc^t J: 3 fc, f 
T-fib* { 5 0%kJiM&6?n.y:?CLK/CLKBO 

Ta-r-f 3V?i/3 y**ff*)iX, T-*'74>'K»7 5 

[0026]#S®®K2 1, 2 2, 3 1, 3 2<i, 0 
1 AlZKtXoKffifotZtlXii*) , ag@{!§0#7 >y 
7'D1, D2, D3kaS7jy-HHtS^S!$tl&^'f 7 
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>z 7 7 y- b ) (c*f l x . * * numi* c i , c 

[0027] I -IT', fa-f'ft^WV?^^ 
UttfcowcS fcfcBfflfcBWf 6 . *» Lfc J: 3 fc, 
02O<OtCK/2£&ffl<?)DLL2B{4, r'a-T-f 
Zlsfisaym (DCC) kLTffffi-ti. 

[00 28] 01 7£^t43fc, ?D-y?f&£ig52 

7 5 0fc*tlT, ^n^fcHJHLT. m&itilT-f 

5 1 „ fc*X.fc^^f-Aahftfcov>TKW-*. 016 
14. DCC«fi&rU>*&£fc. DCC«tt*i3<0*&t 

[0029] ^O7^»4»52<^OK0^D»^CL 
K(4, -fa-T-f Jt5 0%T*>-oT*>, iWt4, 7n 

-fjtJ45o%*>fesas-r&. 

[00 30] DCC«H*Srv^o»?HWtUT 

£>o£(4, ^d^^<o^a-<W«e(cJ:0, 5 0%± 

[003 1] iitisHLT, DCC«Mt*flli.Tv>** 
££(4, ^n«y^<0TA-T-rJt{45 0%t$n. aSfiB 
ODQjOt*-^^^ Vh*^{45O%t=5:0, t-?? 
-f f F •> fc /8 %<T)$mith 4 *6(C i , a**>DQJ<0 

[0032] 

[JMftWIHfcLiik-fiWi] DDR- 1 ITI4, f 
0>»flMM 9 ;P^0tt«* ? . DDR-I CD^O 3 . 3 n 
si: Six, SgHIK3=, DLLrta5$-f5J)8-r«.^o-x^ 
fiMMyW**)*^ 1 . 7nst, DDR-ICO 
¥#fc$iv\ ffl£tfDLLOSSIilK*fl|jft 

[00 33] -f-LT, DDR-I IT»4, SSIIIKI44 

«Mtfe*ir*j»)v ssms8c7)i!)#mBg{4. ddr-i 

[ 0 0 3 4 ] ifcfc , 0 1 4 fcSLfc«*«>fflBll».4, 

-f^wiNvn, invi2, -imsm\z& 
mi. ?7intfcmi6.b sn* . 0i4K*>v> 

T, 2oKafc»«3iufc-f WWtfJMffifflHUHfc 
*T-MW<-;?INV1 7, INV18, INV1 

9 (**v^4, F^y^ry-hT-fco-t^v^ 



14, ttiZtiWyffrbtofvTWm^Ci. c 
2. C3<0Wlflfcfl!r>T, Htt'f*-7VI'. atfjT-f 

So ZCDXolZ. ?773SiRft^Cl, C2, C3Tffi 
^-yTSriSttU $fl3ft£:yW7*><b?n"y?ani} 

[003 5] *LT, 018, H2 0C*J^T, ffifflfl? 
*»33. (23)14, ?d7?CLKFBI (CLKF 
BH) t, ffill^D y^CLKltiOfifflcOjl^, Sfl 
*1*»U *>>y^34 (24) SrHftLT^S. *L 

A. <4ffl8l*nS3 3 (23) T"I4, ft^-CLKFBI 
(CLKFBH) V)9A ^y^Tmttl. SffilUSSl*) 

X\ fvrtiWOmbbt. T-f&mtnvtCL 

/-rti^, m»^nr«gtt*i4ts. iW4. «#cl 

KFB I/CLKFB HcOjI^O^M S yfX\ il*7V 
b&tztbXbh. 

[0036] 01514, Hl4Cij?U:jIB0HM>*v 
7 , 4M»«IW|ifeR««t*fc»»BlT**. 01 5fc* 
■tX o fc. «*#Dl*fcD 2 *][«?««!£, ?-yT 
S#5fl#Cl, C2, 0 303^, CltfHighUK 
M^LowWK:, C2* { Lowk^/yKHi g 
hWCDOfti'), ^>yrDl*>/5>D2K«JS^ 

[003 7] 018, 02Ot^LJtAai*ffl«fflDL 
L 3 A, 3Bfc*3lrVC, SME18&31 (32) (4, 
m#«0fi»t:. Wxtf2~3ns*>*>0, ?07?t^( 
9Mm\W&. S&I9M.3 1(32) «r«*Ji(«tg«+ 
t, *?7* t W l J«.iMU>. tfcs 02OOtCK/ 
24^DLL2BT{4, ?n y9*H ?)l<7)m*<OCL 
Kl, aVCLKHFfiW. SSEK2 1, 2 2Srfe 

^•yr<^»i*q i Tfeh.i. ^co^, asm 

[0038] X , *«BB3&»«Hfc L 4 o -f 4» 

11(4, ?«S«8SO«5r0O, DDR-I IffrfcOgB 

[0039] *fc*»i»*«jiRfcu jt o t-tmmit. 9 

[0040] 

Cfm2<0gg|ll»-CSffiS^fi#t, t«EA*e#<o 

(iffl*^ a 4 a £ . miess i 2 ^ggBK^ss 
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fi**ffl#t*affinv?/U-7lSm:*»vvt, mix 

ftmo&m^ i mm 2 nwmm nvoimn®. 
mp& 0X0 emm 1 &im 2 vm®, wwm&m 
mmuwm^&mjitzm 1 mwmmm 

IX^h. 

[00413 *fc*3WHfcffi* D L L&Hli. wslwj 
ffix- fUSXmco? d -y ? £«&-f &S6 2 OSSo -y ? 

;p-rg{fcs>o-c, iiuiE#E[ii»oajflfi#£Aflb 
■ra@$^i^fi^ai^-ri»m3w2®iaiifst, fi 

&2<r>mmi)*hm4<r>wmnt. mmsm 
s&4 ^aspon^ ^fijiBis 1 2 

Us U8E»iaVIS2«>fi#«)*<i«i«4t»±*»9x 
•yyf. £^±#<9 k£VR>< 9 

*u iraiAtf»2ofi#<w)teTa* | 5x.y5^c. 4 

^±#9k&*>T#9<9;M 5y/*^$ixl.fi# 

mzmmtx^i. s&t. **w=ffi*DLL*ai 

Sr. !»EWloaEI5llKoas*<S^T5-yf-LT«E» 
l&tflS20a»EI»fcfl^*mo5*fm*ffl 

^.feflKStLTtxkw *jt. friem2^a®ps#s 
* ixmm3RV%4 <?>&mmizm-rm20)? 

■y+mZffilt:ffii$.blXi>^\ 
[0042]*^{i s flSOTX^MCfevvC, ?n 

oy?fi#£2#jaiT&fc-f*>#jgil|»fc > ffJtB#$ 

y a fc*»$>»R3*ifcai:fj* -y 
fc«^*ia*-r**ioattiii»i:, niEffi^ESig 

<fflM8l»tf>tBflfc l*)7 yT. WyWyY LAMES 



fc, irie^i^sffiii]S6^ai^(i#SA^ii: l. «r<o 
m*^ yr<oa*>*^a^sfi^ai^^ >yr*»4>a®s 
*fc«**ai*i-4iii4<offlsisi»t» mem 3. 84 

o* { . mtms. $4 ojisiiiBo-tn-p noai^fi^ 
o:fc*>_L*<9tf>:M 5 >?X'M%.Ztihk. t i>lz. mi 

83. »4<0jHB!|»«*n«i<0aj*<»O4%T* t 

OX.y^t'^^^^^Sr^^'&^lOV/l/tTl' 

ffie^KOV^T-W^ifiOaj^jSrA^LTttJ 
3)L. ffJfE8 1 <?)~?)V*?\/9*)r<n&-hmiRmk. L 

x, 7-9iMWtz>m2<n>-?)\,i-T\'?*rtn--<7m 
®n*ras:*-rsrs-com3cov;^rw^-ti:, me 

83<0-7/^7V^-t<7)Jti^SrA^L. ttJ^/N''y7rt 
RLSffiB#IS£Wtl>y$-<om<OA'.y77k. file 
8 1 0/N'-y 7 rcotli^ £A;b LfJlBA^A 7 7 7 1 PI t 

mmmG?iyi-<F>m2w<v7Tk. 

miAWv y mti-ftt , tirlB^5-<0A'.y 7r<7)tt} 
■afc<OfiM**«fflrM«^ffi«^fc, #JlESS2 
wfiaittJJSlwai^K J: ^ytf^ybL, 
MB83. »4aaBBIR^ffla**r*fl#;Ufl» 
*ai*t-4»2^'>^k. *«ifc»2««BlDv 
tiv-r^t . iflii, mm2cr>'7)v^rv^^ 
\t. mmi0>-?)v*7\s?y<r>\to)}m*\-ftL. a 

r*<, m!&2<r)'?)V*7\s9*)-<r>W,-hm*\1)lX 

T> ?n??ft#*Afl-*4Aa><.y77fc. «EA* 
A* y77*^aS7J§ii&^O y2?fi^A7Ji:L, Wft 

oai^i ^ >y d feas?$*iysta* ^ » r^ssi 

8*tfi#tlll*'t6»l<0jHilil»i:, WiBBlcTja 
®0Boai*fl^SrA^i:L. v7<Doh 

l»82^a®[S]Bt, fJfeA^A'<y77C0aj^?Oy^ 

k. fjiem2^affi[iiBo!U^tc7)afflii&eiai-ri»tt 
y^-^-bu, measi. 82osjiisiss^ai^^-y7' 

«rWi*ft^aj*t*»l<0*'»'^t. fffBBl 
OSJaHB^aj^^^^yJ-lt-ftL-CA^UT, 15 
iami^9>^WUi^S-7 yf-L, fJlE8K 820 
ggHlBt^-r&m 1 W77-f -y-t , ^{Stfc8l<0 
3t@n.y?/k-7*@»i. fJffiA^A*.y7 7 0B*^ai 

ij-rm 3 oasniss t N mm 1 ojigsBoaiTjfi 

S8k. mrlB83. m4c02ii[2]B<73lll^fi^^A*L. 
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unit tbtz. m&W3. m4<nm®&co*tit'ti 
miixmcottTtf ox •■/ isx-MMx turn* m 
tmiw)i>j-7u?-ft. mmiwjv^rv? 

OttiflSrSfWIkLT. r-fZMWt h%,2<r>~?)\, 

+7i> ?+rt n-<?m®m*3tt i y $ -<om 3 <ov 

\<r»U?Th, mmi<r)J<v7T<r)ftj]*AJ]im 
IttJ) a' 7 7 r k R bSBttflQ**"*- & -om 2 eo 
/■?77rk. £1*. m&\1)rt>v7T<Dtitf)b. MB 

r 5 7 7 r ota^ fc affiffiufciaart-* » 2 oia 

n^^yhL. fne^3, ®4<oaBiii8ft<oa}^^7 
?*mthm*&-y)~$-hw>2<r>ii'?7v?t. mm 

2W\rf-TV9VWk<?>\&1)m*7 f+Qfrb IX 
A*)LT. MfiSS2<D;#7y?«j£7-y?-U Mi 

fiB*£382tf)a®D 7 uu-rmt . mi. mm 
2 c7)-7/u^-tu ? . mm i v ? -t<oas 

*fi-^5rA^L, A*£;h.&MfcOT-?<7)-o£35iR 
L. MIStB^^'7 7r*<, frte»20-v;^7U^-t<7) 

[0044] 

0 1 **fff * fc . Aa«**l»9fc:J8«3ftfc» i a 

1/1*2 oasign (21, 22) x-wmz-ttzm^t , 

3El9ft (21. 22) OSjffiSISfcillSf & £ k "C, 
m 1 oaSGIK (21) frbAJimn <?> 2m 1 EJffltt 

affis-^fi#srai^-f&, Dcc«igffl<osgp.y^ 
;u-r^a (2) tawc. m&Am^ztt®tz$ 

SHB (6) (6) £ 

1 . m2<7)Sg[I]S& (21. 22) X'WmZit. #m 
» ( 6 ) cOtiJ^d-f fcm2c0SS£@S8 (22) <oaj*fi 
*Ottffi«r£fc*4J:3fcJ|IK ^20S®|b]SS ( 2 

1.22) vm&titmim-tzm 1 <om?is#i?& 

(23. 24) iffitX^Z. 

[004 5] s^tc. 7Jj«^ta^#. r-^aj^ffl 

O^n-y^fi-f (CLKOE) £4j£L. WUry?~9 
VMW&-h-th~?)Vl-TV9*r (4) KtfLTMfer- 
flilJimWUv? (CLKOE) £$te-f&m 2 <9SI 
ln.^;l^-7gl ( 3 ) TfcoT. #$®S5 ( 6 ) <0 
aj^m^SrA^lTSSS-emoft^ (OUTR) £ 
Htfrt-*»3<DjBfiHR (3 1 ) k. fflKS&ay 

-tub ( 2 ) cotnjim$:Ajiixmmzitm2m 
# (outf) ztujjthmmmm 02) t. 



S3. »4«oag@S8 (3 1. 3 2) *W>><D»K »2 
C0(I# (OUTR. OUTF) fcAflU mi. SS2C0 

*>T#vO:M 5 ft. SSI . m2cr>m^<0 

ttl?tl<7)&*>Ttf 9 x 7 i^e, 4*>_L# 0 k &*>T* { 

90*4 iynmzztizm^z. m&T-fmm 

COtav? (CLKOE) blX&X-r&m (35 
A) k. 'r-fWimMXlv? (CLKOE) *il«Sr 

< k iv/H-ru?-* ( 4 ) a*mm#aS3«fcfll 
^k. MEA*^-fk<0(4ffl*«-a-fSJ:^tl»ffi» 

3. m4<7>mmmwmm!mn>m2<?Mim 
mm (33. 34) tfliirv^*. 

[004 6] <t vi$NBW*. *%8(cffi&^tt«11Dg 
SSSHti. *<W*U>~llit*>»!K:*$vvC. ?Uy 
?ft^ (CLK/CLKB) iXfitlX^yyr 

(1) k. A^)A*.y7T (1) frfetWjSifcfc^n?? 

fl^?rA*L. A*L£?n-y?fi^£2#Ji]l/>:#J3 
^o-y? (CLK2) tW*"t*#«|g» (6) k. # 
^®»(6) j&»feHJ*8ii*4Ml^n-»^ (CLK2 ) 

nmXRZtvfct&if yriO. »i?n»? (cl 

K2) «r3»E**fe«^ (CLKHF) S-Jti^l»S® 

@S8 (21 ) k. asmss (21 ) otb^d-^ (clk 
hf) srA^kt. m^tznz&Mmmmicoiiiij 
tvrvo hmmtitz mil 9 7 r i. 9 . aj^d-f ( c 

LKHF) SrSSS-ti-fcfl-t (CLKFBH) ?raj^J-f 
SaSl5lK(2 2)k. »|?D7? (CLK2) k. S 
®0SS ( 2 2 ) <0aj7J«^ (CLKFBH) kSrA* 

l. ztihcom^mmmm-timmm^ (2 

3)k . ftffllfcMS (23) cOtt}^$rS(tT. (ifflcOjt 

afiKftw r7 7-x»ir»>y^'>yhL. mi. 

S2(0l!iI51SS (21 . 2 2)<n>$,-h*vT*mth 
m*&-ft-tl**7V9 (24) k. fcflifcDLL 

(tCK/24E£DLL) (2) ^«Si.TV^4. 

[ 0 0 4 7 ] $ fclc, 4^(£(»&¥«MMRI11IBS1 

(6) *»^ttJ^J$iX&^^U7^ (CLK 2) $rA^ 
k L. 5V^#5rSg©l$0^»<oa!;fc* .yroa *> 
aWSflfcffi*^ 7 7" J: v. ftM?Uy? (CLK2) 
$raji$^fi^ (OUTR) iftjlt&Sm®® (3 

1 ) k. mmm (2 1 > »aj*«^- (clkhf) * 

A^3k L. 5v^lWr*aB*III«a»<0B^^ vTO 
l-hm&tltz&jljr'vrZ*). (t# (CLKHF) $r 
SS$^fl^ (OUTF) SrJB^-f SSSIUHK 3 

2 ) k . agtuss (31. 32) <r>mm^ (out 

R. OUTF) SrA^Jt. WX«4%Jh*'!) kA^T 
m<n?4 s>^*>*. ffi^ifi^(ouTR. outf) 
o-Hi-eft^ti )) x y zsx-mfez hi ft-t sr ai^ 

-fSkki>fc. ^convi'XcOifei^Oki'feW)^ 
^-f 5 V/**. aj^ffi^- (OUTR. OUTF) (Dttl 
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)\<1-T\/W (3 5 A) fc. VJH-TUfiV- (3 5A) 
<7)&J)m (CLKOE) £A7JL, 7Wl/?f 

(4) kH-*>agi*ra&*i-**'5-o-wi'*7 , i'* 

■9" ( 3 6 ) k . ^-vy-H-ru?* (36) 
^SrArtL. m'ivyr (5) fcpjtaSWfraSrWt 
6/S-OSl«A'77T (37) fc. miWU7T 
(37) OtiJTlfi^Sr A* UAA><» 7 t ( 1 ) t m I 

smmii-t$>y$.-<r>m2MU.7T (38)t 
a^7 7t (i )cottj7jft#cLKi y$-com 

2 WW 7 7 (38) <7)*7jfl^ (CLKFB I ) k* 

x^izix^m^m^mm-rimmm < 3 

3 ) t . m®%\% (33) «D{fc*J*W*T. fiffl^ii 

a*u=ttn, 7*7, xiir^y^^yht. as 

0» ( 3 1 , 3 2) OiMl* ^fcflWifcflWfcliifi 

•fS^^? (34) fc. ZmtKDLL (AfflMMI 

DLL) (3) fc. HHiTOft. 
[0048] Vrt^7P?-fr ( 4 ) ti. DV+TVW 
(35 A) OfctiflfM- (CLKOE) T-*ffl7lffl 

?v>v?m^klXAHL. Wunr-9 (4o<0r- 

?) o-izmtRth. hwj;W7t (5> hwh-t 
u?v (4 ) miitttM]Lx}&tomis>t>itoftt 
t. 

[004 9] -7;M-7Vc77 (35A) ti. a®08& 
(3 1 ) oaj73fi^ (OUTR) £A73L. aj*fi# 
<0UTR)O£%J^9i:A%T#9»&*«aiU ft 

#£«8<01 2(03 OK 302. 30 3) a 
5SHI8& (32) <oaj*fi# ( OUTF ) O±*>±*<0 fc 

£0;W*£aj^7&!&2Ofi^±J>« (01 2<O3 0 
9. 3 10. 3 1 1 ) fc. iSffiiimjSVDDtffififflyil 

mGNDfflizmimmti. mm^htam^m 

P2 1. MN2 2) fctfli. moft#£M&<0!i} 
^ORigfi^'m l<50h5>'> ; X^(MP21) cOf&Jflf 

£fl^A<3&2<0 h7V^ (MN22) OMfMHHC 
[0050] 06 «r#i!W4 1 . SiJwggJfeO 

jBJBfcfcwc. ai8t=*ufeDLL<o««(=. asm 

» (3 1 > frh&JlZtl&m (CLKOE) Zy-v* 
94 $.y?m^kLXAj)LX. (34) frh 

1 ) fcttlfr*-47?>f7 (3 9) £3fcfc«ifc«lJSfc 
LTtiv*. 

[ o o 5 1 ] a*. $ uzmmmmmiz 
a^x . as t#«w4 k . a^iass ( 2 1 > otts^fi 

•f (CLKHF) £5-yf-;yM SV^fl-ffcLTAiftL 



5«y?-U a»8 (2 1. 22) fcttift**79-f7 
(25) Srffli, v/u*ru*"fr (3 5B) frC&JlZ 
tUfl# (CLKOE) * : 7v*9-i5.V?m^kLX 
klJlX. W/f (34) *>S>atfj3*i4*'y7 , aHR 
ft^£5>y?-U flKBKOl. 3 2)fcttttt*7 
547 (39) Sr^ifeflbfttLTtiVV 
[0052] *»Wi, *<0-SI*fiO^JBtfcV%T , 0 
3 «HW* i: . AffiTJfflfflD L L ( 3 ) oaSHSS 
(31)5:. ffiPSoaglilft ( 3 1 - 1 ) k , Tniiafi 
tSS<7)!&@88 (31-1) cOtfJTjSrAflfct&fitPg 
SB0»(3 1-2) fc. flHSOSSElIt (3 1- 

1 ) y^-tx'muzmzxjik-tm 
mwmm® 01-3) t. a®@8& < 3 

2 ) ffliss<oii®ii]K ( 3 2 - 1 ) k . apsoa 

5S08& (32-1) WlfcAflitSi&fSffilEIIlK 
(3 2-2) ks ffliWS<oaSlfl]88(3 2-l)<oai7] 
t-f y/" W?^Lfcfl»*A*fc**WttjHflil 
K (32-3) fc. tfllifcfllrtkLTfciv^ do*! 

v/kf-ru^-^ ( 3 5 - 1 ) (i. mmwmm 

*»feaj*S*l4*17bM»4<0«# (OUTRl. OU 
TR2. 0UTF1. OUTF 2) £A7U. $1. JR 
40f|-f (0UTR1 . OUTF2) <D4^±#9x.y 

hlK '/tmk. %2, ^<nm (OUTR2. O 
U T F 1 ) <oi:*>T« { 0 X -y isX' . A^>±*< 0 1 Jfc*>T 

[ 0 0 5 3 3 t C K/^ffl<7)D LL ( 2 ) OSgUlK 

(21) ^. »l«Soa®|lI88 ( 2 1 - 1 ) k. fflPS 
WSSIIISS (21-1) OHJ*«rA*i:-r6tWMBl« 
m (2 1 -2) k. fflifflSwa®IlI!iS ( 2 1 - 1 ) *> 
aj^Sr-f W?-^TRKLfcffi#*A^i:'ti«IHBl 

mm ( 2 1 -3 ) k . »nsa@@s§ (21-2. 2 

1- 3) <Dffl:ttl#*A3U *ffl<Oft#Sr^jftLTHJ 
*t*^f-7U^-9- (26-1) tflli, a®08S 

(22) ffi!»DM©H!S& (22-1) t. fiPS 
waiSK (22-1 ) tf>atfj*Aafc-r*!MWBitt 
@!5 (2 2-2) k. fflWScoa®Il]»(2 2-l)<0 

tb^s-^f yA'-^-csicL^m^SrA^i:-ts«psa 

(22-3) t. SSIBSa®lE]S8 (22-2. 2 

2- 3) <oatfJfl#*A*U ««<0fi^*^«LTaj 
7]1-|»-7^7'W^-t (26-2) feffllifcfllJfii: LT 

[00543 atiftfflii. ^O-WKWJWfcftV^-C. 0 
3Sr#Sat*i:, A^77t ( 1 ) *^co^a-y^f| 
^m»(6) *^O^?n-y^i:<0V%-m*> 

$r3!iRLT. us i <vmm ( 2 1 ) . wm&&i<r) 
{mm^ans (23) fctttt-r *» i <mm*A ( s 

Wl) tfllifcflWtfcLTtJ:v^ 4fe. A*A,7t 
( 1 ) A>fcSWj3*i4 7n.y*Ml# (CLK 1 ) k(iffl 
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mntu-v?^ (CLK1 B) Sr4fi£-tSm2<0A^ 
A'«,7r (IB) fc, WtW20A^n'7r*»fe^ 
D**«**#H**|I2<0#JIIHH (6A) ks MB 
m2^A^N'-y7rA^<0^o y^fi^k, fFfE5ll2cO 
ttJH0SSa>*>co#JIj? o <y ? fc cowfiia>£>IHRLT . 

miim<nm®mzmt*&2mmx<{ < s 

W2) t«ifc««kLTt.J:^. 
[0055] 

LTJJlTWKW*. HUi, *3Mfl0>-^«*>aiJa 

^^-ra-r'*>*. ai*«!Ht*k, *«w<o-nit« 

US. a2 0fc*L^*(OSS<O|»IS8«)SK. AflA'-y 
7 7 1 cOitiTJ^C LK 1 £ 2»«UTBW*#«H 
»86£$£>«ii§;t. #ffi@»6-C2#ja3*lfc?n.y? 
C LK 2 (JBH-2xtCK> **tCK/2£jRDLL 
0»2<oajilllB2K <afflfc*03S2 3, AfiiTlffljtD 
LL@S&3c0iIM&3 1 . {»Btt»&3 3Cfttt3*i 
T«9, ■7;l/f-ru^-9-3 5AJi s gSEJffi31, 3 2 
<7>ffl;>]fi-*§-0UTR s OUTF^^tfOkAVF** 
0c7)Mx 7 vT'S!)#L, fg-^CLKOE (r-^tKTlffl 
?o<y;?) ttfcW*. v;kf-ru^-9-3 5A*^aj* 
£*ll>ft^CLKOE{± s m^OUTRkOUTFO-t 

ft-? *ico4"k±a< 0 x -y y't . £*>±# 0 k A^Ttf 0 
<W $y^#&fr3*i3>AVi,xk, cJitaRwt, ft 

-^OUTRkOUT F (O-efl-PfKOi^T** 0 X >y 

7V?-*3 5B{;L SSHI8&3 1. 3 2WJii^fi^OU 
TR, OUT F0)±t>±.i< •) X -y ift&tfPtl . 
[00 563 J: OBWtli. 01 fc#8fW4 k . 
OA*SB^C«K*il. ?n7?flfCLK^W)« 
lk, A7JA'y7rljK>ai7J3ftS?n 
■y?fl^CLK£A7]L, ?D-y?ft^CLK£2#JU 

CK/2MDLL (De I ay Lock Loo 
P) 2k, AtU7)ffiMDLL3k. 
k, ^BbftOr--^a**FCllJ** t «ilS<iTV^ai 
?JA* 7 7t 5k, ***TV>*. 
[0 0 57] tCK/24IDLL2li, #J80B&6*> 
^ttJ7J§n«.^^P-y^CLK2SrA^kt, 8?&cO 
tii73^-y7-O5^3ltf?$^aJ7)^-yrJ:0, #Ji?n 
7?CLK2 SrSJ£§^m#C LKH F ^ffi^t *S 
M&2 1k. SlHIK2 10ili*fi^CLKHFS-A 

J:0» «#CLKHFHBKJtffcfl»CLKFBH* 

2 2 COtti7)<i^C L K F B H k C0<itgg£fcffiir 
*ffi*l«a]»2 3fc. {M*t»R2 3<0tiiateJ;D7-y 
7\ y*jVij*7V hL, 3SEI9IK2 1, 2 2^a3?)?-y 



k, **£l>. ;&*V*24tt* KD0II2 1. 225: 
*fcfcafctf*<W*«*4*tefcli, PJi-tf 7>y7*;$<7 

wi, mtaryy^yy ix . x *)>wmmm 
h. 

[00 58] AJMrtI«DLL3tt. #JfflilK6£>6tti 
7]Sfil)^^07^CLK2SrA7]kL. SI&cotiJTJ 

CLK2$rSigWdt^OUTR («=2xtC 
K;fflL. tCKtt*n»*CLK«-JWB) 
SSS[l]S83 1ks «J808&2 1Offl?]<i^CLKHF 
SrATJk «ScoaJ7)^ -yTVOdfcaHRSftfclMJ* 
•y7\J:9, fi^CLKHFfcSKS-fcfcflWOUTF 
(JWB-2xtCK) Sr*7J-tSS®HI»83 2k. S@ 
0883 1. 3 2coHWjft-f|OUTR. OUTF£A7l 
Ls fl-f OUTR«7)4*>±* { 0^^'f $y/T-4^±# 
0 . <I^o u t f *>£fc_b&« 0 <o ? 4 s y 7X'±-hTtf 

±# 0 . OUTF cOi*>T# 0 CO * A 5 y /T'i^T* { 
Sfl^CLKOE (r-^aj73ffl^o-y^) frtiJTrfS 
V^f-7V?-9"3 5Afc, ^f-7'U?-«f3 5A<Oiij7J 
f|^CLKOE£A7Jl, ■e/H-rU^IM kl§]-coa 

iE^^fl-rs^s-cov^f-T-v^-tsek. 

ru^1T3 6coai7]SrA7]L. tMV<*7r 5kPlta 
SB*g|Sr*-rS/5-cOA'-y7T3 7k. a' 7 7t3 7 
cOffllfffiTlRCLK, RCLKBS:A7JL-C#fflc0fi^ 
CLKFB iSriUTJL, A7J^-y7r 1 kP)tSEB*g| 

J*-tl.^5-C0A'.y77 3 8k, A7JA' y7T ICO* 

TjCLKlk, ^5-coAv7r3 8COJii7]fi^CLK 

f b i bom&zmfttimmms 3 k . 

HI8&3K 3 2cotti7]^-yrS:«#iS^>y7-S^fi^ 
$rtti7)tl)^'7y^34k, Srfil^l>. *^>^34 
tt. 3BEI3K3 1. 3 2**fceafctf*j&»Wb4* 
^icJi. WitfT'yT^^yhLT, iOA^Sg^ra 
ViiiJ)? v7Z'M1RthKlt><7)? •y7-atRfi^Sraj73 

[0059] v;Uf-7"l'^-t4l±, *?)W-7U?y-3 5 
AC0{B73ft^CLKOES:A7JL. #x>y ^'«t4oco 
T-^cO-3*»cO-o5r)i<XStRL. Eti73A*.y7 7 5t4, 
■?;Uf-7>^-9-4cOtB73fi-tDQ j Sr|ii7]S^*>fcai7J 
•tS. '7^-f7 , W^-9-4k|3|-coa®^S:*-fl.^5 
-C0V^f-7*b-^-tf3 6(±, Hi ghl/^tLowl/ 
^KOHS«iA73L, ft^CLKOECOS:t>±*<0> 
S.V4*>T* { 0coa^T3!^til7]1-i». 
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[00 6 1] tCK/24=JfcDLL2£fcWt, SUI® 
8821, 2 211 WD7?CLK2 (?07?CL 
K^2fgom«B) SrSSStf, Sg®ft2 2<0tijflfl^ 
CLKFBH«l7y* ! , #ja?D7?CLK2tfDX y 
^t-gct&J^KPSSfU. 

[00 62] 3IS0K2 1. 2 2«0SiK!fia2rtdfct 
St, 

2td=tCK 

tSft, ft^CLKHFJi, #J3?n7?CLK2^ 
tCK/2®?Xft, ffl«2XtCKtf)«#T*i. 
[0 0 6 3] "7;Wf-rV^-^3 5A{i, #$?D7?C 
LK 2 SraSIa]8&3 1 T't d 0S®$^ai^fi^OU 
TRt , a®0S82 l*>fetii2)$*ll>CLKHF (JHJH 

2tcK) i&, a®[§ij83 2(3-r. tdoaas-tirfcai 

aflWOUTFfcAflU f|-f 0UTR<7)4*>±* { 9O 

$y/T'4VF#>y\ fl»OUTR<O4VF0 tl )0>*'f 
$y^T-i:*>±* 1!, 3, fi-^ouTFoi^T*^*?)^^ 

$^T'4*bT#l>«#CLKOE (f-^ttJ^ffl^O 
7?) Sriltfrf!.. <I<0fl-5!-CLK0EWM:?/U±, 
tCKtSit*. ft#OUTR (^{i2xtC 
K) (OH i ghU"^HffllHlt, m^-OUTR*^tCK 
/2SfL^fI^OUTF (%m±2xtCK) <D&*>± 
tf*)C074$y7\m%*), fi^OUTROA*>T* 1, y 
SV^tft^OUTFiDH i ghl/^HBil 

* {1 5\ fi#OUTF<04^±*<9<0;M 5V/T'4*>T 
#9, H i ghV^Wff OUTROi-fjT* 51 ?^ 
-f SV^T-i^A* 1 }. H i ghU^KOOUTFCOi. 
*>T# 0 (0? -f S >lTT?±1oT1fih . fi^C L K O E *< 

[0064] ?D7?CLKOEIi, V^f-rk^-9-4 

ti3i-oa®Btraov^rix7-»f3 6, wv*?7t 

5fcP-03Ig^lBIOA'.y7T3 7, A^A'y^T It 
H-flfflBttlltfV* y 7 r 3 8 £{5$ L „ fl»C LKF 
Bit LT> «H81MS183 3fcAaS*U ffiffl«J»S3 
tft#CLKFB I tOftfflU** 

ataisfu {sw««»3 3<oswj*;:*tf&. r-yr, y 
mhnz&s* . a»&3 1 . 3 2<o* 7r<ow*«ff 

[00 6 53 "^f-TV^lMJl f-^aj^lffl^o-y 
***-*-fl»CLKOEtf>4feJb&»9. 4VF0"W 

[00 6 6] ft^CLKHFIi, Wd 7 ?CLK2 
c7)4*>±* {l 3X-y i/A»fea®llII»2 1 <7>Sjffil$ffit CK 
/2g)h.T4* > ±* J 0 <02O*|& ( 1 ) ) . fi^CL 



KFBHte, jf^CLKHF*^, MMm 2 1 OSJi 

■«BtcK/2anra»'*-* (020)*» (2) > . 

[0067] ft^OUTRtl #ffl?n-y?CLK20> 
4S>±# OX7 h , 3SI118S 3 1 -WSMBWWMl 
fiT4*>±^0 (02<^»(3) ) > ftMfwtC 
LK2«04feW)X7^A>, S1H1K3 lT'«oa@ 
B»fi*iT4*>T#6 (02<7)**S ( 5 ) ) . 

[0068] fl^OUTFJi, m#CLKHFf04^>± 

mm 3 2X'<wm$fmwtix 

9 (E2tf>*»(4) ) , fl»CLKHF<04VF#9 
a>4>, SSIllSS3 2T*coa5£^^SixT4feT* { l. 
(S2«D*& (6) ) . 

[0 06 9] r-^ai^ffl^o-y^CLKOEii, f|# 
0UTRO4*>±#9<0;74 5y^"C'4*>±* 5 0 (02 
<7)%M (7) ) . tCK/23mfcfi^-OUTF<7)4*> 
MDtifeW (02«O*tl (8) ) . 

[0070] -p-3Vvtr-?ai;ftJfl?ny:?CLKOE 

HU ffi#OUTR«4VF**9'C4'fe.ta«0 (H2<0* 
«(9) ) , tCK/2aftfcd^OUTFc04^T* J 
0tl^W5 (02<O^ (10)). 
[007 1 3 iot, f-?tti»07^CLKOE 

t d0 + tCK/2-t dO = tCK/2 
t£6. 

[0072] v;^rw^-t3 6 „ A*.y 7 r 3 7 „ 38 
0>**i«itf>fflWHI* t d 3 , t d 2 . t d 1 Lfc 
ft-fCLKFB I «4%±*"JXyj;i4 s fl^C 
LKOEC04^±* ? OX7^>^, V/H-TV?-^ 
6 . a' 7 7t 3 7,3 8aSS5l3)£Jl!XLfcl9ffi|t d 
1 + t d 2 + 1 d 3#»VO** (02CO ( 1 1 ) # 

[0073] ft#C L K F B I C04^>±* JI )X -y x'li, 
SEftcOfl^j- C L K F B I C07C t & -5 £ ? O 7 ^ C L K X 
Ot, n^^^;W*c7)^o.y^CLKl(7)4*>±* ? OX 
•y i/* ( ? o >y ^ C L K.O-7M ^^O^J&^*^A^^' 
77r lc/)3SBtiatdl#jSh.-Ov&) t-irt^i 
^tSWSiiTV^fcft, 7ct=5r-&A^^o-y?CLK 
0tiL*>±tf*)t>f4 Sy/SrS^tLT, ff-fCLKF 
BIO4*>±* { 0x 7 > ; {i, 
ntCK+td 1 
t^rS. 

[00 74] LfctfoT, {t-fCLKOEcO4*>±*<0 

ntCK+tdl - (tdl + td2 + td3) =nt 
CK-td2-td3 

[00753 7**rw??4*ii*LfcT-*aaje 

^ffS^iJV^T, •fi^CLKOEO4*>±*«0X7^'*> 
A>, ■7;H-rw^^40tfJ*w3ISE«BIIitd3, Ui^J 
A'777 5fi«©i«ria3&«t d2t'*>&it*»fe (02O 
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(12) ) . T-t&DmDQjV&DfJ Vs? 
it. 

(ntCK-td2-td3)+td3+td2=nt 
CK 

A (?Oy;?CLKOA*>_b#9) bT-fiUUmD 
[0076] a£?O77CLK0EO4^T* {l 3x>:, 

tCK/2*>*4 Sy/fc&S (d2<D ( 1 
4) ) . 

[0077] »:<0?U7^CLKOE«0i*>± 

b ) , v^f-r P ?-?4 S-igi Lfcf - * 

3. ai^^y^r 5«aBP«BB«td2 , C»*Ci:*» 
G> s ^3Or-^ti3^fi-fDQjC0ai^^'f SV/(4. 
(ntCK-td2-td3)+td3+td2+tC 
K=ntCK+tCK 

Sy^fc&l. (H2tf> (16) ) . 
[0078] a^Oy^CLKOEcOAVTWx-y 
>-"«9;M $>?it, 4*=>±*<9Xy^>fetCK/2jI 
iVCfcO. »4<07 f -^ffi*fi#DQjcoaS^^'f 5f 

tCK/2^^Sy/t^ (02<D(1 
8) ) . JU±£J:9, 02^L^iiO^«l^* J ff^tL 

[0079] H2^-f ?Oy?CLK.<7)2? 
D^tM ?JWC, <I-5§-CLK0Efc«-^, 4 OOf 

CK/2i:$*ll>. 

A*. 03^#BS-tSfc, iOHJt^Ttt, tCK/2 
4jSDLL2fctSlrVC, A^Oy^CLKlSrftMsl 
886t'2^)HL^^D-y^. ifeJiilft (^L=5rv>) 
?D-y?£;M vf-swifflWtTttffl^ritkLTfe 
0. AtWj*«DLL3KfcVvCt>, A^n-y^CL 
K1B (?D-y?CLKl<7)fflffi{I^) Zftm&6A 

•y?£, + SW2T\ OTiTWPTfti: tTV% 
S. ^/SAaj^fflfBDLL3tfc^TJ±, 

i/ 3 y (Dec) «M6*a$*vg:dfc. ^^fsw 
4 -caWWiii: OT. Hlfc^UrSEitH 

[008 1] tCR/24fi£DLL2l:fcUt, HlO 
®®@ff82 1(i, fflSffi@S8 (CDL) 2l-lfc. a 



SSEIK (CDL) 2l-ie>iti1)miXj)t-tlM 
PSSHI852 1-2*:, ffiilHISS (CDL) 21-1 
Olil^tt^fc-f yA'-^ 2 7 - 1 -CRKtfcfirafcTJj 

b-tiwmwtm2 1-3* mi. wmmm2 1 

-2. 2 1 -3<Att#)OUTAl . OUTA2li. 
+7)/?V2 6-ll l ZXJ)ZtlXm ( : sy?)V*> 
H) Oft-fCLKHFfcLTtU^^iX'S. HI OSS® 
8822k. fflSSEHS (CDL) 22-lfc. SIS® 
88 (CDL) 2 2-ltf>aMJ0>jECHirti:, -f^W 

2 7 - 2fc J:*^ffi:ft*A3fc?*tKHattiaft2 2 
-2. 2 2-3**iT*W3*u KH«»S»2 2- 
2, 2 2-3«aj*OUTB 1 „ OUTB 2ii"7;Wf 7* 

i^^-t2 6 -2tcA^$nT, (^y^;wxyh*) 

0>fi*CLKFBHfcl/titWj3*l, ttffi**!ti»2 3£ 
AflStU. 

[ 0 0 8 2 ] &mm2 3<7)&1V$:A1lb t&Ws 

?24te.wmm2i-i. 22-itmmm 

882 1-2, 21-3, 22-2, 2 2 -3<7)9v?<7) 

[0083] Affi**lfllDLL03te*5V^-Cti, H1W 
SEH]883 1l;L fflSEHISS (CDL) 3 1-lfc, ffi 
mm, (CDL) 3 l-10>tMW>IOKMji:» ^> 
9 4 o - i (c <t & RUSffl^i Sr A* t -r «» ttmSBl 

883 1-2. 3 1-3 MM.. ttHKI!IB31-2. 

3 l-3<0ffl}jOUTRl. 0UTR2{iV;l'f-rU^ 
-9"3 5-2T\ WS^fi^CLKREPt LTUJ^)$*l 

s. 0ioa®niK3 2i>, assign <cdd 32 

-It, ffiSSmSS (CDL) 3 2-l<?)tK*«iEtetU 
^Jt, 4yA-*4 0-2t=J:4R(6tWj*AflJ:'*-* 
{aMa@H]K 32-2. 3 2 - 3 » tRWSilllK 
32-2. 3 2-3OtB^l0UTFl, OUTF2U:, 
{8MSillI»31-2, 3 1-3OtB*)0UTRl, 0 
UTR2fciU;:. V/H-7V7-9-3 5- 1 fcA#3 

*u v;wf-rw^-!)-3 5-ii±. f-^as^fflo^o^ 

?CLK.OE£d#Jl. ■vyH-Tl^-lMK^teSfu 
-?;^7V7t)-4T'{S. f-^ttS^fflO^O-y^CLK 
OEfcSO^, f-7 5raiRai^L, HJ})A*.y7r5a> 

fe-f-^DQj^aj^-rs. 

[0 084] V;Wf-ri^7-t3 5-2(i, <i-fOUTR 
ltOUTR2SrA^)L. -f-*i-WiOi'fe±*«9x.y 

&mfflt0fi-tCLKREP5:ai^L, ff-^CLKREP 
tt, v^f-ru^-9-4 tPI-COHii^O^S-OV^ 
f-7 , 1^7-9"3 6tA^$n. V^f-rW;?-?- 3 60tiJ2l 

•y7r37KA^$<ts ffli^0 7 ;RCLK > RCL 
K B Sr ttJ73 L- , ffili^P-y^RCLK, RCLKBSrA 
^)L, A^A'-y7T 1 t|3|-Oji@^O^i-0/N''y 
7r3 8^1^., A*.y7r 3 8{i#ffiom^CLKFB 
I HM) I . fg^C LKFB I 3 3 £A*> 
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[00 8 53 mtmm3<oia^ixi)b-riA^y 

SS31-2, 31-3, 32-2. 3 2 - 3«9? y^CD 

[00 86] H3fc*tflW(=*iV^. DCCDMIfcffl 
VVfrV**&. *4 'vfSW4»:fcUT, SJill]K3 2- 
l<7)A?Jkl/t\ tCK/2£$DLL2*^tiJ;>J$ft 
SCLKHF^^^C, X4 vf-SW20ffl** t ai 
mtll. Affla«lDLL3fc:8Vvai. *4-y*S 
W 2T#«EPB 6 AOflflHjamMj ?07?CLK 

[0087] fcfe, A^'7 7TlBlt MV<<y7T 

lOifcflCLKl kiSMk^fta. DCC»flg£ 
JBWfirVti*, *4 <yf"SW4fcSWC, S®@S}3 2 
-lOA^tUT, tCK/24«DLL2*»feffi*8 
ft&ft-fCLKHFOIEffl, XfcttflHW*'. *4 y* 
SW3T'3HRS*il>. 

[0088] tCK/2£jftDLL2teA*3it**n 
7^iU, *4 7fSWlt2WD 7 ^CLK2 
#»R3flfc*^ Affi^*l«DLL3T-t, X4 -y* 
SW2lC*WC. 24WS?n-y?!W»RSfii. ZOW, 

£>. 02fcjFLfcJ:3fc, ff^OUTR, OUTFWpj 

x-yi^fflv^ttfcOC, *H»0!Tli. H4K**J: 

fl-^-OUTRK OUTR2, OUTF1, OU 
TF2*<£tJ?J$*l, fl^OUTRl, OUTR2, OU 
TF 1 » OUTF2£Oi^±*« l )X-yv r 5rfflV^Tfi-^C 
LKOE#f&£$*U> (®4<7>m (7) , (9)k, 
(10), (11) *&) . 

[0089] tCK/2^DLL2Ta^O-y^*< 
SHRSfU Aifc&^DLL3TfcS»?Uy?#aHK 
3*lfc»&tf>»ttHL H2 0fciSLfcfc<Oi:H«l:S*i 
*• 

[0090] X4 -yf-SW4-Cs No-DCC£SSiR 

3<0*#I>feU Aa3*««DLL3li, A^A' 7 7r 
lH^D7?CLKlt«Lt. ffla®HIS83 1- 

ik, «mEisiaK3i-2 s 31-3*^0, a 

Bs&»feOj«ffl^Oy^CLKl BfcttL 
T, ffiI®lH]S&3 2-lk. »lEaSIllS83 2-2, 
3 2-3*»6fc*H*»HU 018fc^U:«fj£fc«*W 

[00 9 1 ] <MC, *«B*0l(l3«0jlB»|«K:*5V^«>W 
■f*. H5J±, *W!^305atM«««*S^I'C 
A*. H5£#Brf£k, £aKM0!tt. 02O{c^l 

tzffimz, n^y-9 24, 3 Atoka* v-rmysft 

£\ 5>yf-rS5«yf-l5|» (7547) 25, 39£fl§ 



[0092] tCK/24y£DLLla]&2' iZfi^X, 
75472 5te, Ws9 24frh<r)f »7WIW 
S\ SSIUS82 1^ai7)m#CLKHF<0±fe±*<'3X 
7^9vf**-4*l*i:3*l*. iOHISIM'Ctt. 75 
4 72 505-yf-:M $y:/aWC£>7\ S@HI6S2 

kT. f->/mfi^T. ^vf-K7«J-i:8*l*. 
[0093] ft^C LKH F<04*>±* { OX >y -/T'75 
'(725(i^'>y^24*'^»«0^-y TjMtRfi^ S: 5 y f- 
U 5 v?-Zh*imX'imm2 l , 2 2<0;y->yT£' 
H14«r«HLTK«tfcJ:3«r. >v*- 
Kte±t&K 3i®tlIK2lcoai7l^-y7-*> 
feaj*«ft*«*CLKHF^)4"fe±3&H)l»fctt, 
0K2 1, 2 2£(i, m\4<ni>-vT (DIM) 2) £ 
fi^4?Oy?W*tt#tttf-f (affi0K2 lTtt 
&1l?>yTfrt>mZh. a®®K22Wi, 2SL< 

coflJ#Srff ->T^4fc£>T*>4 . 
[0094] Atb^1f(lDLL3' fcfcWt, 7547 
3 9»i» *'>V*3 4j&>fc<0*7 7MRfl»&. ft^C 
LKOE?5'yf"t4»J«k$*l4. 754739fct, 
tU*«#C L K O E <7)±*>±tf Di7 VX'5 <y 
*&9-y*U 5'y^$n^fi#TagHI»3K 3 2 
tf>?'yT£flJ#4fc;6, Hi 3&tfiai4£#!iLTlH 

LKOEc04*>±* fl )B#tC(i, d#OUTR*<, a®@ 
S§3 1*^^$iX«.B#^t-A0, ft^OUTFtiOU 
TRJ:9ijWiTa}:&3*i4fc*>s a®0K3 1ta® 
OSS 3 2 4>fcH , * -y 7tflW S?D7 7 AVl*tt£ 

4. 754 72 5, 3 9*«ifcflWUaWi. H2 01C 

[0095] (JCt, *%9K^4 OXHMlCOVtTIH) 
1-4. H6I4. a^<o»4<^aWW)llllR*jSLfct 
(OT'A 1 ), 01 8(C#t^flHUC« **7>9 3 4frt>0i 

9S-fifit^t>cOTJ>S. 

[0096] AfflMlfllDLL3"(C*iVvC, 7547 

3 9»i, ^^y^3 4*^^7rgi^«^, asm 

SS3 lCOtU^fl^C LKOET'7 >yff SfltlSk «*l 

[0097] mz. *m\m 5 commm^^xmm 
ti. H7«. *m<?>m 5 ^M^^«fiic^*-r0T 

J>S. H7*#RW-4k, ^OHJfiWi, BlKiU 
*fl0fl»6*fllifcflURtC*JV^, tCK/24«DL 
L2\ AHi73«!mDLL3"lCfcV^T, ^-7>^24, 
34*»fe<0^77 , WR«^97f-*-*9'yf-ia» (7 
547) 2 5, 3 9«r«iTO*. aS@»21, 2 
2, a®@K3 1 , 3 2<F>? >v7>®mmz. Af-Htt 
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[0098] B8tt. URltz&WmMJrtv 7 r 

i . i h<nn&<?>mm~tmx'hh. ms < a > t^t 

MN103 («HWfcftWy-HclBttS<i. x?yA 

»A^«TFIN1, I N 2 C^^ftW h 7 W 
X*MN101, MN102i:, HSWh^y^'X^M 
N 1 0 1 . MN 1 0 20>FM yfcfcSVDDIBICfttt 
$fi£#l/yb$7-III8&MPioi» MP10 2£J: 

IN2K, ii^D'y^CLK, CLKB#A:*J$*U 
tfcfjiiS^O UTfrfcJWIWI^C L K 1 tfiiJ* . 
[ 0 0 9 9 ] 08 ( b ) BR***'** 7 r tt, 08 

(a> oaw&:. nowp^^^nwosh^y^'x^ 

MP 1 0 3. MP 1 04, ZoONf-v^/MMOS h5 
>>-'X^MN10 3, MN1 04£ffl;tfct>«')T**K 

U SDRAM^A^v— ><EIKtefflVvcJKifc$ii 

[0100108(b) fc#JS*& t , «§tt^ft#**y 
-Mzftft$*lSNf-^*/|/MOSh?y>>X*MN 1 

0 5 mxttm ink i n 2 ty- h 

b^y^'X^MN 10KMN 1 0 2t. *tl?tl&M 
(Ih^y^'X^MNl 0 3, MN1 0 4iffii. 
v^v -zmfctz Pf-V */VM OSh^y^X^MP 

1 0 1 . MP 1 0 2tC*Jh/«lMHfcP***/l'MOS 
h^y^'X^MP 1 03. MP 104£fS;i. Nf-v* 
/UMOSh^y^'X^MNl 0 3. 10 40^- Mi* 
MteftftSfU Nft*WOSh7y»^MN10 
1<7)FM yteftft3*l"CH*. Pf-v*;WWOSh5 
yvX^MPl 0 3, MP1 04«oy-bfc(i, -efL-f 
tu mmAJlM? I N 1 , I N2fcA*3;lvO*4. S 
»A^«^ I N 1 , IN2C, CLK, CLKB*<A2l 
Six, aj*«SHPOUT36»feCLKi*«aj*Sii4. & 

fe. 08 < b ) iZTFtmmmm. awn 3 o 6 1 1 

2 6*H8R##!i3*i&. 

[0 1 0 1] 09 (a)ti, 01<DfifflftMs2 3 (3 

3 ) <0$J&7)-W£*-f 0T'£> & . ?U>y?CLK 
2SrA^)fc-ri»'f y^'-^I NV2 0 1 fc. ft^CLK 

•y?C LK 2 £4 yA-? I N V2 0 1 T'R(ELJtfi# 
kWC L K F B H fc-f yA-? I N V 2 0 2 t'R«K I 
fcfi^£A:frf «>S5gi&S«E]KNAND 2 0 1 fc, # 

GlT'gSS-tttlff-fffc, fi-tCLKFBHSr-fyA'- 



? I NV 2 0 2"eKRLfc«*fcAA** N AND 2 0 
2t s NAND203ay ; NAND204A»<b^*RS 
7';<y7 , 7P>y7 , fc> NAND2 0 3tf){fc>jffi^i: , A 
yyW i NV2 o yA-? I N V 2 

0 3T'K«Ucfl#SrA^lt&NAND2 0 5fc. NA 
ND2 0 4<9ajflMyA-:M NV2 0 3OaJ:Wi-f 
$:A;>rfl>NAND206^:. NAND207&tfNA 
ND208*^^SRS7'J>yr7P77*i;Sr«|x, N 
AND2 0 8OffiAfrfcttffi£^UPHa«ffi#3*l4. 
ffiftft»»3 3fci3Vvt % fl-tCLKFBI Wd 7 ? 
m-tCLKlfc#Jfc«3il&*&£, NAND207<7)tiJ 

ttajfwup 1 1 ixm^kiit. 
[0102309(a) cr>mmm\t. »»t*c l 

KFB I/CLKFBH£2Jg£, AAHtf>?n*?ft 
#CLKl/CLK2<7)(ifflOgiX, tt»*ft*nU ft 
tilfi#UP I/UPH£ffi*tl>ftj£fc$*rO^. ft 
*C L K F B HOi*>±# 0 x -y 5>fc» n >y 

? C L K 2 <7)±*>±tf Ox-y ^OfflffijWKlT V^*« 
ft#UPH*<Hi ghfc^O (09 (c)ftfll) , 
i^5»tJt*->y^2 4 (HlftW)Ttt, 
>>yb77 7*LT, SSEHJ8&2 1. 2 2(01«H)T 
Offi&&t:m*Z-<t&±o£. SS0S&2 K 2 20^ 

ft-f C L K F B H 0)±*>±ifi Ox-y vtC^ L T^JS ? a 
7?CLK 2«9i:*>J 1 # rjx -y ^*<0fiHI* , Jlfc^V>4i» 
UPHtfLowfc&O (09 (c) im) . ^^y 
?34 (0i#sg) Tfi, Wxlf^^yh^yu. s 

10852 1. 2 2 (HlftSH) ■CWea^JS^S** 
•tot, SS0S&21, 2 2^-y7^flJ#xl)^«0 
^>yT»J»fS#SraS*-r&. 
[0103] (l^-C L K F B I (7)4*>±*>*0x -y $/fc*f 
LT , ?D7^CLK1 COttTtf Ox -y x*Offift**it 
AT'V^I,^ UP IjjffH i ght$il (09 (b) # 
m . iiX*Wtfc*'»^3 4 (01#gS) 

0»3u 32 (0i#b^) <7)mma.t:maZiti. m 

^CLKFBI<04^±* 5 OX-y^«Lt^O-y^C 
LKlcOi^T^Ox-yxOffiffl^m-CV^^-. U 
P I*<Lowt$*l (09 (b) #Hg) , #^y;?2 4 

xn. mmm2 1 . 2 2031*^^$**^^ 

K> a®[U»2 1 , 2 2^y7'«0«»fcW#f 4. 
[O1O4]01O«, 01<O^HIK6 S m3(Dftm 

m6A<Qmton-m*mwc»> t )* 010 ta) t 

^■f X 3fc, DM7 U -y 7*7 P «/ Vb A ? I N V 
T2#ffll3»*»lSl,fti<0'C*S. 010 (b) KSj? 
•f.kotC, DS7'J 'y^P'yTti, 7P'y?CLKl 
#Lowl/ ^/PT'tiJ^ *~ 7> t ^ ? P -y ^ H ^ y 
a'-* 5 0 1 fc . ATJiSgi ffl*ft3W««S*i>fe-f yA'- 
^502t. ?n 7 ?CLKlA<High K^T'tU^) 
*--?)\> ktshluvlYl 5 0 3 1 *^!5r 

6VX^— 7«yf-SPt N ?n 7 ;CLKl^HighW 
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WHAM *-7i\,ttth9u y ? M V*—9 5 0 4 

t . xmtftxmmmtiM v*-* 5 0 5 1 . 

;o-y?CLKl*<Lowl/ "WCittfM *-7*/> fc & 
|,?D 7 ? 5 0 6 1 A^iSXW77 7 

f-»fcHM.T»*3ft*. WW 5 0 714. DM 

fcttfc-fi. ?o-/?CLK l^Lowl/^/PWtl, 

LT, W)IIW^W502K|liA?n, ?n 
■y?CLKl#H i ghWOK7)fc£. -?X*-5«yf- 
g?-CI4, ^D y^hM>A'-^5 0 3**Jj-yUT. 'fy 
A'-?502. SOS^'J yT-^P-yT-S-flllSLTA 
aflPKr^vf-U XV-fy vt~&<7>?Vv? hM y 
/W5 04#:t>'U:. ^y^'-^5 0 2coaj^5r^f 
VA- ? 5 0 4 . 505 TRK Lfc<l*Wti:*J Sft & . 
[0105] HI lte. 05. 06. H7KSLfcT9 
-f-J-2 5, 3 9W1 t'yhr-^^cOffl^iSr^Uwtco 

1 (b){4. 794*2 5. 3 9*>ltf»hT-*# 
(^^>-^24. 3 4C01t'vhtt)<r)-?Zf-X]s- 
7Ul£cr>y >y f-lUB ( 7 U >y 77 O «y 7 ) 0>flME«>-0| 
SrwUfciO"?**. icODS7'J y7 , 7D.y7 , {4. # 
VyfftJ)*. ft^CLKHF/CLKOEc7)4*>±*>* 
0x-yx"t'7 7f-t«.. *&*>*>. fl^G (CLKHF 
/CLKOE) Rowl/^Wtl, ^X^-yyf- 
m<r>?v-v?Y4y)<.—96Qltf*yl,X. f-^D 
(ElKltfl) *<4 0 2*^aS*Sil. m#G 

*<Hi ghW</KDfc;*. -yf-gTOi. ?p 

•y?lM >-A-^6 0 3*^yLT. 4y/W60 
2 . 6 0 3 #7 U -y 77 P y 7-£fl|j£ 
*U XV-77-yf-gSOi?P-y^H-f WN-^6 0 4 
A^yLT. ^WN'-^6 0 2<oai7Ji£ , ^> / A*-^6 0 
4. 605 "CRI6 LfcflWatfJ 3 ft S . 
[010 6101 2J4. 0lcOV;Pf-7>^-9"3 5Ac7) 
fllfcO-HfcijrJ-ia-C**. 01 2 CIO 
V/H-Tl^im. fl^OUTRfc. {I#OUTR£jI 
EHB3 0 1 t>f y^-^3 0 2klcJ:r>T3BKCS 
tfttrffc. £A*fct6#t«J3£t&a;ft] (EXNO 
R) @B&3 0 3fc. EXNORG08&3 0 3<Dltij)t:]x%z 
•ra^>-A'-^304t. fl^OUTFfc. (f^OUT 
F ^aSIHK 3 0 9 fc 4 Vi <- ? 3 1 0 fc -C'SSRte^ 
^ff-fk5rA^ttl»EXNORI5]JS3 1 1 i. EX 
NORHJSS3 1 10lWtRSti^/W3 1 2 
fc . miSV DDK V-X«T*»jj«S*i. MIKPfc 
-f yA'-^ 3 0 4 »aS^«ffp*H»KSflft Pf-+*^M 
0Sh7yy^;MP2 1 fc. Pf-v^l/MOSh5>- 
^*?MP210FM V«?CKMy^#«&3 
ft. y-hSBf-Kti. EXNOR08&3 1 lWfflflfl^ 
Jh5yy^MP22 > MN23J:0 : 5rl)h7>X7 



Sh5>-xX;y-MN2 2fc. fcfil*.. Pf-**/HWOS 
h y y : JX 9 M P 2 1 cr> H M >"!Wfc N* +*;HKO 
S F 7 y ? M N 2 2 <0 K M yffl^JS*&£*<i^ 

*FouTOE(caws*i. T—?&m<7)?ny?m 

^CLKOE (01#Bg) tfmztii. 
[0 107] S^K, WWDDtey-JUfffcWMJBJ 

ft. y-h^f^yA-^3 1 2oai^* t «^ft/i 

Pf-v^;HV10Sb5y> f X^MP2 3i:. Pf-v*^ 
M O S F y y i/X ? M P 2 3 (0 H W <1> 1&? fc H V 4 V 
•WWWil, y-h#Pfc»4, EXNOR0K3O 
3<0{f}*fl#2rh5y^^MP24. MN 2 5<k 0=5: 
* h7y^ry-bT'S®WdlWA7JSft6N 
f-V^;HWOSh5>>''X^MN24t. Srffi*. P* 
■v */>m b s ]- y y fx f m p 2 3 co H v 4 ywtt n 
f-v *;nw o s h ^ v vx 9 m n 2 4 H i^f yWFn 

«iB^* { til^3a^OUTOEB^«$ft. fl-^CLK 
OEB (CLKOEiOffifflfi^) m>]$ft6. *fflf| 
fCLKOEJffilK CLKOE B (CLKOEOffllfl 
*fflV^VM8^ s P^-v^yHVIOSh^VxX^ 
MP23i:N^-v^;HVIOSh7yv7.^MN24. b 
yy : JX?MP24. MN25J:0 : Srl.S7^7ry 

[ o i o 8 ] 0 1 2\,z5n Ltz-?iv+? v iwrnftk.^ 

±^±*«>)«ft. EXNOR@8S3 0 3*^. 
3 0 1 M WN'-^ 3 0 20SSB#^t'^$ft.|.A^ 
X*^§ft. -f yA-^3 04T'RISt7tLOWK 
/UcOAVPXfi-f Pf-v^.;l/MO S h yWX? 

MP21*M-yL-C. aj^JWOUTOESrlliimfiiV 
DDK^T?l#±tfTH i ghU^tf 
[0 1 09] -O^V^-C. fl-^OUTF^i^i^O^ 
fc. EXNOR0SS3 1 l*><a. aM@SS3 0 9i:^y 
A-^31 0<Oil®^ra?A;^il*qfl^$ft*n7^ 

*^$ft. b^y^7ry-ht-a®$-ti-^fi#*<y 

-hi»ffcA^$ftSN^*;HV10S YyyVXtM 
N2 2* 5 5j-yL-C. tB^a^OUTOE*«Low^i, 
k$ft&. 

[0 110] ^^fi-fOUTR^i^T^OB^tw. EX 
NOR@SS3 0 3*><c>. SSH1SS3 0 1 k-f WW3 
0 2OS®^c0AV^iHO/^X*<ai^$ft. VA* 
-^304 TR«6 L OWU^l/COA/PX * A* fc t 
l>P^ J v^-;HVI0Sh7yxX^MP2 l*^yLT. 
a**FOUTOEUH i ghU^fc^rS. 

[0 1 1 1 ] f|^OUTFOA*>T* 5> )B?ffc. EXNO 
R0S83 1 1*»*>. gg@»3 0 9fc'fWN*-^310 

nmE,#f^'wxmtfm%zti&Jwxtfftj)%ti. 

h y yx 7 r y- b TSffi h izKft $ 

ftl>N^-v^l/MOS h7yv-'X^MN2 2*^yt 
T. ^afOUTOE^Lowl/^ytStli. 
[0 1 1 2] 01 3i4. 03c7)V^f-7V^tT3 5-1 
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m v d d t mm v s s ntsKftftcfttt ztvk p * * * 

^M0Sh5yj/X:?MP2 1, MP2 2, Nf-V*A- 
MOS h7>->-'^^MN2 1 . MN2 2£flU*. Pf-V 
^;HWOSh5y> 7 ^^MP2 1. MP 2 2, Nf-r* 
;HM0Sh7yvA^MN2 1, MN2 20y-M«^ 
KJi, <t^OUTR2, OUTF 1 . OUTR1, OU 

[01 13)TOVDDfcravssm(alMRCtttt3 
iXfcPf-v*;H«OSh5y^^MP2 3, MP 2 
4. Nf-v^MOSh5>v ; X^MN2 3, MN24 
SrfiSi. P^-V^WMOSh7X> ;: X^MP2 3. MP 
24, NfA-*M0Sh7>yX^MN23, MN2 
4<oy-h4iB-fcU±, ft^OUTRl, OUTF 2, O 
UTR2, OUTF2rt<A?J$ftT^l>. P+**)VM 
O S h 5 > VX ? M P 2 2 O K M b N f-V */k 

mos h^y^x^MN 2 1 oh'M vJBToftlMt 

t, P7^*/l'M0Sh5yxX?MP24OKMy 
S&f-fc Nf-v*/l/MOS b?y yx?MN 2 30) KM 

NV2 l^AMHHcAASivo*. 

[01 14]«BVDDi:«avSSiaCISffllt««S 
/iTtPf-V^MOSh^yv-'X^MPSl, MP 3 
2, Nf-v^|/MOSh5yxX^MN31s MN32 
Ztiai. PfY^MOSh7^;MP3 1, MP 
32. Nf-v*;HWOSh7yxX^MN3 1 . MN3 
2tf)y-h*F(Ctt, ft^OUTFK OUTR1. O 
UTF 2, OUTRltfA^Sft*. 
[0115] mKVD D fc«iSV S SiaK««fcSf«!S 
WcPft^HWOSh7>'xX^MP3 3 > MP 3 
4; Nf-V^MOSb7yvX^MN3 3, MN3 4 
Srffix.. Pf-r^MOSh^y^X^MPSS, MP 
34. N7M-*/l/MOSh7y;/X:?MN3 3. MN3 
40y-h3Sg^Wi. fg^-OUTF2. OUTR2, O 
UTF1. OUTR2^A^)$n, Pf-**;HWOSK 
7yy'X^MP3 2<9KM yiSfiNft^MOS 
h7V^MN3 l«KM>*B?tf>SiMCfc» Pf- 
t*MOS byy : JX9MP3A<?)YV4 yS^ffcN 
7^ *;UM O S h 9 y XX ? M N 3 3 O K M > Jg^cO 

jafcSHd^s^KSBRsnr . 4 ww i nv3 1 
[01 163 4 y/<-f i NV2 notaaflWi-f w< 

NV2 2£:frL"C, ««VDDfcV-XJS^*<« 
Pf-^^M O S h 7 y^'X ? M P 2 5 <oy- 
bmriZADZtl. I NV3 lOtttfjflWi 

byyxyr-y-h (hyy : JX-?MP 26. MN26 

S S fcSBK^ilJt Nf-v *;I/M 0Sh7^'X^MN2 
5<7)7-'-b«^tA*$il. Pf-v*;M*OSK5Vi/ 



*JtFOUTOEfcl»«**irv^. 
[0 117] 4 WWINV3 l^tWlflWi"^* 
-^INV322:^L-C, WRVDD(=y-^«SHF*«» 

MHSCAAStl. A I NV2 10tWjfl»tt 

hjyX7ry-b ( h5y^'X^MP3 6, MN3 6 

wmyim) ati>x. v-zmwfmv 

S St«SK§-hjtNf-V^MO S bjyi/XfMN 3 
5c7)y-hJjg^(;A^$tx. Pf-v^MOSh^yy' 
X?MP3 5tf)KM yJB^ts Nf-V*^MOSh? 
yy'X?MN 3 5<DK M yHHF fc 3 fix. 

ai*^OUTOEBfc««3iVO*4. CLKOEO 
ffifflft^CLKOEB$:ffit)^V^. Pt^*/WMO 
SK5yy*X:?MP3 5, n^-v^/wmos h^yy'x 
?MN35, ^yn'-^INV32. h^yx'X^MP 
36, MN3 6tt*B&fC«tV\ 
[0 1 1 8] 01 3lZifiUzV/U1-7U?y(?>§mt:a 
TlZimtZ. fI^OUTRl<0£*>±*<9 (ffi-fOU 
TF 1IJH i ghKlH X' (04O (7) ) , N-J--V 
*/WVIOS K5y^X?MN2 1 . MN22* { JJ-yL» 
/-KNlliScmSfu ^W<-^INV2 K 22S- 
ftLTfE&SfU Pf-+^MOSh5yxX^MP2 
say-hnmrttLowl^kWBJoSifu ai^jaS^F- 

OUTOE*<5fci;3*U fi^CLKOE{ii*>±^|>. 
[01 19] ft-f OUTF 2^)4 *>±* ?l 3 («*OUT 
RltiH i ghUK)U) X' (04O (9) ) , Nf-v* 
;UMOS h5yy'X?MN3 1 , MN32*^yL, / 
-KN2ttft«Sil. A yj<—9 I NV3 lTRKSfl 
fcfl»0«, h7^7ry-h (MN26, MP26) 
£?>lTfEji$iX. Nf-V^MOSh^yy'X^MN 
2 5<oy- h«^JC»±H i g h !"<Jl/*>"EPiD$n, 
«ffOUTOEWtW8ft, H^CLKOEfct&VF* 1 

[0 1 20] <i#OUTR2<O4^>±**0 (fl^OUT 
F2(±H i ghW) f (H4tf) (10) ) , 
*rt-MOS b5y>-*X^MN2 3. MN24*>*^yL, 
y-FNltittS^il. Ay*-* I NV2 1 , 22^ 
itLX, P1-r*)V}AOSYyy : yX?W[P25<r)y- 
hW±LowK^*<E|]Jp§n. OUTOE*<3tm§ 
fl^CLKOE(ii*>±* ? l). 

[0121] OUTF li7)4*>±*«0 (OUTR2(iH 

i ghU^) T (04(0 (11)), Nf-V^MO 
Sbyy=Jx^MN33, MN24* 5 ^yL. 
2Jii(c«$a, A y*-9 I N V 3 1 T'RfeSitJtfi^ 
hyyxyr-y-b (MN26, MP26) t-frl 
XiS£Ztl. Nf-v^MOSh5yvX^MN2 5<0 
y-mi^JCttH i gh^W<EpJPS^ tU^I^FO 
UTOE*^$ix. fi-tCLKOEJiifeT* 1 *. 

[0 1 22] y-HN Hi, f|-§-OUTR2, OUTF 
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ljpfcbCLowls'WC&fcft*. fl^OUTRl, 0 
UTF 2tft fcKL o vtVKlVX'hh t * fcftmSft, 
£ <0 fc & P */H« O S h 5 V x'X ? M P 2 5 ti * 7 

[0 1 2 33 V-h'N2ii, (f#OUTFl, OUTR 
ltfkttLowl^t*** 4 . OUTF 2 » OUT 
R2#fcifcLowV^T'£6i:${;:ft«;3;ft, -TO 
i: * P f- -v *yHW O S b 7 V i/'X ? M P 3 5 ( i * 7 1 $ 

[01 24] JilL, DDR- SDRAMfc* 

-faU^s^ttMRIW-SffiBODLL. A*l?n 

DLLfctHSttsiWiSi'i*. iJEWW!fc*»vvc, * 
•?>-?24. 35A>£>, aM&21, 22. aSSSS 
31, 3 2Kffl*$<l*^-s'7«R«^*. ftfcl t' y 
hwaj&^tfrS^Wn-F (Grey Code) 

[0 1 253 l-fcfcfc. **HHU ±£&ttfflaffiA£ 

m<7>mx\ aaetwiur, a wist** 3* 

[0 1263 

[0 1 273 *%BMDDR-SDRAM^^ItfiL/i 

*-mz «t 6 ? n >y ?{I#tf>Ta-f 4 <0(f fcfl 
It, iEUM («ff?D.y«(tCK) 02 
#£01 ) X\ T-?ZititttZ>ZttfX°*Z. t^o%) 

[0 1 283 3$>fc, *mHz£tM. S&nnRo?? 

inn i com&mcomtfiZK-tmx'b i . 
[023 *ffl&m i cD%ym<n9A $ ymftimw 
■$htz#><rmx'bz>. 

[13 3 *»flO»2OWt0!Oll)S**tBlT*4. 

[04 3 *mcom2<r>mmm<7)?'< $ v^»#^isjbj 
[051 3 <owtw«awt**rH-c* s . 

[06 3 *5^»4O»tt0l<oailS*«tBJTft6. 

[073 *mm5<rmimmmmmx'hh. 

[08 3 (a). ( b ) WMRWMmcm^hM 



x^y7 70m^7f&mx'hh. 

[091 ( a) U, *JMH^IitWCfflV^n6fflffllt 
«8<9ffi)j!£$r*t0T'*> 0 , ( b ) , ( c ) 

mmmx'hi. 

[0ioi (a), (b) mmvmmmxw » *>*i 

[0113 (a), (b) J4*»W0SWI«Tffli.^n 

3*754 i-omfcZTPtmx'h 3* . 

[0123 **9W>* 1 OJWWCfflv^fti-wW-r 

[0133 *w*9» 2 nmmx-m ^hti& vjw-t 

\s7wm®.*mtmx'bh. 

[0i43 mmnmtfL<r)-&*7Yctmx'hh. 

[0i53 mmmmzam 9 » TNjwwwvvf- k» 

£.mmz>tztbemx'bz. 

[0163 ^^'Jx^rAtcfettS^a-y^xdrA-t 

[0 1 7 1 >J x^rAOfll^S:«^Wfc^t0T** 
3>. 

[0183 fiE3feODLLIH»Ofl|j«t5%tH'C**. 

[0193 01 s<r>m&>94 hvnmzwmhK 
#><rmx'b&. 

[0203 «*«>d l l mvmfSLtmi-mx'b 1 . 

[02 1 3 01 $ y^WSSPJWifc 

#>?)0T'S>3>. 

1, IB JJ)*<r7r 

2, 2' , 2", 2B tCK/2£jftDLL0K 

3, 3' , 3", 3A, 3B ^fflMMlDLLBIB 

4 ~?Arf-7'V>9y- (T—t-VW-rVW) 

5 ttJ^A'.y7r 

6, 6a mm 

11-1, 11-2, 1 1-3 A' 7 7r 

2 1 aSHft 

2 1-1 fflSg[Hl?S 

2 1-2, 2 1-3 SStHJlSlHlffi 

22 mm, 
22-1 wBum 

22-2, 22-3 »S®IhI88 

23 mm® 

24 ^7>^ 

25 77-fT- 

2 6-1, 26-2 V/WU^-t 

2 7-1, 27-2 4>J*-9 

31 affiosi 
31-1 ffigsia» 

31- 2, 31-3 wmmm 

32 mm®& 

3 2-1 fflS®IIISS 

32- 2, 32-3 mmmmw 



r 
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33 wmm 

34 f]*7V? 

35, 35A, 35B, 35-1, 35-2 

3 6 1}V+y\*9V 
3 7, 3 8 A 7 7r 
39 77>ft 
40-1, 40-2 A 
50 **Vn>hu-y 



5 1 

5 2 ^o«y^»±a 
3 0 1, 3 0 9 gj£®S& 

302, 304, 3 1 0,3 1 2 

303, 31 1 mmmmw&K 

501, 503, 504, 506, 601, 603, 6 
04, 606 :?D.y?M>7N'-? 

502, 505, 602, 605 



[01] 



[010] 




(a) 



Ft! 



CIKI- >C 



(b) 



CLKI 




CLK2 



[02] 

[0113 




* 
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[033 
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15] 




p_J 38 37 r\ 



ime] 




[016] 

501 ^ SOX 



CLK (S«) 



DO 
D1 
D2 



11 5] 



i r 



x 



CLK (Stt) 



DCCftU i*^4^ 

DO) (ifiS) 



DOJ (890 



SW+< 



X3£ 



DCCJ6U 

dqj mm) 



OQJ 




L 5QI "*L gjjjj J 



/Mf — H 
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0LK2 




[08] 



[012] 



(a) 




vdd -t-vdo 

NP1D1 , JMP102 



l»1o — |(~l«101 WI02nh-°IH2 



INV101 



att{t«#oHryNl03 



(b) 



-VO0 -r-VOD 
UP103 IMP101 MP102 I MP104 



INlc 





HLpI HO 

MOlTlllOI l*104TBl02 



OUTR- 



^303 304 



301 



OUTF- 



INV10Z 
-£>c— oOUT 




511 



310 




_ VSdo ♦ 0UT0E 



MP22 




31? 



-rV» 



K>23 



•OUTOEB 



~W4 



[017] 



b2 



CLK (ffl) 



12 



□ > hn-7 



0 

pqj (a) 



LU 1 ' JJ 



,51l 



CLK a_) 



POJ (&) 
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[013] 



vdo vn 

0UTR2 -4P f 0UTR1 -^T~MP23 
IP22 

cum-^' N1 0UTF2- 



0UTK1 ^C^^TW— IC--W23 
0UTF1— It* 0UTF2-H^IW24 

V» VDO 

,HP31 




^j>IIP32 
0UTR1 ^0UTR2- 



0UTF2 -H C W31 0UTF1 — I C~IM33 
0UTR1 — id 0UTR2 — IC—IM34 



»>26 




[HI 8] 



cmol+\_cui 

CLKBCZH- 



33 



PD 



_I> 



- 0Uf>~0Qj 



cure 



M — > 1 FF 



[HI 9] 
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2B 3B 




(51) Int. CI. 7 FI (##) 

H 0 3 K 5/00 V 

F?-i>(#;#) 5B079 CC02 CC14 DD03 DD06 DD13 
DD17 

5J001 AA11 BB21 BB24 CC03 DD09 
5J106 AA04 CC21 CC52 CC59 DD10 

DD17 KK11 KK40 
5M024 AA04 AA27 AA40 BB03 BB04 

BB27 BB30 BB33 DD35 DD40 

DD60 DD83 GG01 JJ03 JJ34 

JJ38 PP01 PP02 PP03 PP07 



